The effect of ascorbate on embryonic chick sternal chondrocytes cultured in agarose.
Primary cultures of embryonic chick sternal chondrocytes were embedded in a three-dimensional matrix of 1% solid agarose which was overlaid with nutrient media. The chondrocytes divided and formed nests of spherically shaped cells which were surrounded by an extensive extracellular matrix containing high molecular weight proteoglycans. Using light and electron microscopy, condensation of proteoglycan was observed pericellularly, often forming septa between cells of a nest, and as part of the outer boundary of the cell nest. No cross-striated collagen fibers were observed in the extracellular matrix although proteoglycan appeared to decorate a network of fine strands. Upon the addition of ascorbate to the nutrient media high molecular weight proteoglycans were synthesized, but there was a marked decrease in the synthesis of proteoglycans after a 10 day exposure to ascorbate. Morphologically, the decrease in proteoglycan synthesis was manifested in the discontinuous arrangement of the pericellular matrix as well as the diffuse form of the cell-nest boundary. Both of these structures were clearly defined in control cultures and were enriched in proteoglycan as demonstrated by ruthenium red staining. This study demonstrates that embryonic chondrocytes remain differentiated when cultured in solid agarose for a period of up to 15 days. They continue to synthesize their tissue specific macromolecules and are phenotypically stable when exposed to ascorbate for extended periods of time.